Abstract: Inadequate access to finance for small and medium-sized enterprises (SMEs) can present a major impediment to SMEs' contribution towards driving sustainable economic growth. The aim of this article is to investigate the role of life cycle on SME financing decisions while focusing on trade credit. To this end, we study whether trade credit and its firm-factor determinants differ depending on the stage of life cycle of the SMEs. For the empirical analysis, a sample is employed of manufacturing SMEs operating in 12 European Union countries over the period 2008-2014 and a panel data model with fixed effects is applied. We find that the business life cycle influences trade credit and that this influence is stronger in young firms, although this relation is non-linear across the firms' life cycle. We further show that the impact of firm-factor determinants on trade credit differs across the business life cycle in terms of magnitude levels. Our results demonstrate that the business life cycle matters when analysing trade credit, and it should therefore be considered when managers and policymakers strive to solve the financial problems of an SME and to consequently incorporate the SME into the sustainable economy.
Introduction
Small and medium-sized enterprises (SMEs) form the backbone of most national economies around the world [1] . In the European Union (EU), they represent 99% of all businesses [2] . These constitute a vital ingredient for the success of the economy and for the adaption of new trends, such as sustainable growth. However, SMEs face serious difficulties in accessing sustainable finance, both via banks and financial markets. It is worthy of note that smaller businesses have reduced access to financial markets [3] , and they suffer more restrictions regarding credit [4] . These limitations are exacerbated in the particular case of sustainable finance due to insufficient regulation and knowledge, and implementation of sustainability criteria by SMEs [5] . Consequently, the contribution of SMEs towards driving sustainable growth of economies, such as the EU, can be limited due to this financial restriction.
Trade credit is one of the largest sources of finance for SMEs. In the European Union, trade credit amounts to an estimated 30% of GDP [1] , and more specifically in EU SMEs, trade credit is the primary resource after sources through financial intermediaries (Survey on the Access to Finance of EU enterprises (SAFE)). Therefore, trade credit in SMEs could play, from the start, a major role in the provision of finance for investment, by taking into account environmental, social, and governance appreciations, since suppliers can promote sustainability considerations in the supply chain of their customers at the same time as they collaborate in their financing, by offering advantages and incentives through terms and payment conditions [6] .
Clearly, trade credit as a sustainable resource is crucial to small businesses, but is trade credit equally important throughout the entire life cycle of SMEs? [7] , in one of the first and most relevant 2 of 16 studies on the interconnectedness of SME capital structure and age, show that the stage of the life cycle of the company determines the nature of its financial needs and the availability of financial resources. The financial literature has evidenced that firms in the earlier stages of their life cycles are characterized by having larger levels of asymmetric information, more growth opportunities, and are smaller in size, and therefore face different financing choices to those of older firms. Hence, we may conjecture that firms will tend to adopt specific financing strategies as they progress along the phases of their life cycle [8] [9] [10] [11] . From this perspective, trade credit is present at all stages of the business life cycle in SMEs in order to enable these firms to start up, develop, and grow [7] ; another key issue involves the required level of trade credit in each of these stages.
To the best of our knowledge, the empirical literature on trade credit is characterized by only a few papers that explicitly analyze the impact of the life cycle of SMEs on supplier financing despite its critical nature. This evidence on trade credit usually introduces the life cycle with the firm-age variable and follows one of two approaches. First and foremost, there is a linear approach, in which differences such as those in reputation, and opacity between young companies and older companies, should explain the various degrees of trade credit between young SMEs and older SMEs. The results of this evidence worldwide are of a mixed nature. From among this evidence, that which was carried out on European SMEs draws particular interest because studies that analyze similar areas have shown divergent results. While Casey and O'Toole [12] observe a positive effect of age on trade credit, Andrieu et al. [13] and Yazdanfar and Öhman [14] show no significant effect of age, and Deloof and La Rocca [15] and Canto-Cuevas et al. [16] , among others, find a negative effect of age. Secondly, there is a non-linear approach, in which the empirical evidence strives to examine whether the relationship between trade credit and age is non-linear. The results of this sparse evidence in SMEs across the globe are even less conclusive than the previous approach. For the particular case of European countries, the divergences are also shown. While García-Teruel and Martínez-Solano [17] observe a non-linear relationship between trade credit and age, McGuinness et al. [18] show no such non-linear relationship. To sum up, the literature regarding the relationship between trade credit and business life cycle shows that it has hitherto proved very difficult to determine the precise way firm age influences the use of trade credit [19] , and therefore further investigations are necessary into this issue.
Our study has the major advantage of overcoming one of the limitations of the previous literature on trade credit, that is, the relationship between the life cycle and the use of trade credit may differ based on the type of SMEs analyzed [7, 14, 19] . Previous empirical research, however, has largely failed to take this heterogeneity into account. Specifically, it has been observed that the business sector is extremely important in the financing decisions of SMEs, including trade credit [14, [20] [21] [22] . Moreover, it has been found that the use of trade credit varies considerably across industries but that the variation remains small within each industry, and therefore the determinants of trade credit could also differ depending on the sector [23] [24] [25] . This leads us to consider a homogeneous type of firm within a sole sector-that of manufacturing-in which trade credit plays a preponderant role in financing companies and presents particular characteristics [12, 26] .
The aim of our study is to delve into the understanding of trade credit using the perspective of an SME's life cycle while focusing on the manufacturing business sector. In this analysis, we strive to verify the following: first, whether the life cycle is a relevant factor in trade credit decisions; second, how trade credit varies during the different stages of the life cycle; and third, how firm-factor determinants of trade credit change throughout the life cycle. Our empirical analysis uses a sample of manufacturing SMEs in the European Union over the period [2008] [2009] [2010] [2011] [2012] [2013] [2014] . Thanks to this sample, it will be easier to identify and to explain the role of life cycle on trade credit.
Our results show a negative relation of firm age with trade credit. Thus, the youngest firms are forced to rely more on trade credit, due to their greater difficulties in gaining access to other financial resources. However, our results also show a significant non-linear relationship of the firm age with trade credit, which suggests a key role of trade credit in both younger and older SMEs. These findings are of interest, not only to academics, but also to firm managers. Moreover, this research is also relevant in the appropriate design of trade credit initiatives at European level and at country level, given the potential relevance of trade credit as a driver of sustainable economy in all stages of the life cycle of SMEs.
The rest of the article is structured as follows. We review the financial literature of this investigation and state the hypotheses of our study in Section 2. Section 3 presents our sample of SMEs, the variables to be studied, the descriptive statistics for all variables considered, and the model and methodology that we have followed in our research. Section 4 presents our empirical results, and finally, Section 5 concludes the article.
Literature Review: Theory and Empirical Evidence

The Relationship between Life Cycle and Trade Credit
Life cycle is a biological concept which provides a useful tool in the study of organizations [27, 28] . The organizational theory of a firm's life cycle considers that organizations progress through various stages as they grow and develop [29, 30] , and every stage comprises a set of organizational activities and structures that change over time [31, 32] . The importance of this paradigm is that the ability to adapt to a changing environment and to innovate can prevent decline and revitalize a corporation in its last stages. The path of this evolution is related-with internal factors, such as strategy choice, financial resources, and managerial ability, and with external factors, such as a competitive environment and macroeconomic factors [33] .
The study of the relationship between the financial resources of SMEs and their life cycle is a relevant research topic in the corporate finance literature. Overall, there is a certain degree of consensus with respect to small businesses in that they evolve through age, and consequently their financial needs and the availability of financial resources also change [7, 34] . Traditionally, empirical studies have focused on bank credit. This abundant literature has shown the significant influence of the life cycle on the leverage of SMEs [10, [35] [36] [37] [38] [39] .
Trade credit, one of the most relevant financial resources in SMEs, is also present in the different stages of the business life cycle [7] ; another key research question is to establish the true nature of this relationship, that is, signs of the influence of the life cycle on trade credit. The sparse empirical literature on this topic usually introduces the life cycle with the firm-age variable and follows one of two approaches: a linear approach or a non-linear approach.
First and foremost, the impact of the life cycle on supplier financing has been analyzed by assuming a linear relationship between age and trade credit. This approach implies that a single or unique sign, positive or negative, would explain the changes that the trade credit experiences throughout the life of the company. On the one hand, a negative relationship between a firm's life cycle and trade credit has mainly been explained by the asymmetric information financial theory. This theory states that the use of the financing choices of a firm depends on its opacity regarding the relevant financial information available to lenders [40] ; the age of the firm can be considered a proxy of the firm's financial transparency [10] and it is an efficient way to deal with asymmetry information problems [41] . Moreover, the firm age also indicates how long the firm has survived, and from the lender's point of view is a good proxy for the reputation of the firm. According to Diamond [34] , lenders learn certain characteristics of borrowers over the years, and decide whether to grant credit according to the obtained information. Thus, trade credit may play a relevant role for younger firms that have not yet acquired a sufficient level of reputation, credit worthiness, and size, and therefore present low debt capacity. In this case, suppliers could be able to channel trade credit to customers with a lack of financial resources, acting as lenders due to their greater skill in obtaining soft information regarding its borrowers [42] . As firms mature, the role of trade credit could become less important, since older firms have had time to build up a track record and a relationship with creditors [43, 44] .
Related with the asymmetric information perspective, the pecking-order theory of Myers and Majluf [45] establishes that firms prefer to use retained earnings, followed by debt (first the cheapest and then the most expensive), and finally by equity. Thus, as firms adjust the use of financial resources in response to their financial needs over their life cycle, it is possible that firms at the earlier stages may lack the capacity to generate internal financial resources and the possibility to access bank credit. This would imply that younger firms use more trade credit [16] , although it is a more expensive type of credit [46] . By comparison, older companies have a greater capacity to generate internal resources and they have more access to debt, and consequently trade credit plays a more residual role in the financing of older SMEs [47] .
On the other hand, the supply effect of trade credit assumes that firms with more years of operation should maintain a lasting relationship with their suppliers [46] . This supply effect would provide easier trade credit to older firms due to a trusting relationship built up over the years [48] . In this case, suppliers may be willing to concede credit to their customers because the former have broader interests than being simply financial intermediaries. Thus, suppliers may try to benefit in the long term by helping to maintain the business of their customers, and consequently, maintain their own business and future sales [12, 49] . This argument implies a positive relationship between a firm's life cycle and trade credit.
The empirical research, carried out on SMEs worldwide, studies the linear relationship between trade credit and age, and is of a mixed nature, even when the same period or geographical area are analyzed (Table 1) . First, a negative relation is shown in the United Kingdom [43, 50] , Finland [51] , Spain and Portugal [16, 26] , Japan [44] , Italy [15] , and in emerging countries [52] ; second, a positive linear relation is observed in studies carried out on the US [49] , Japan [53] , and the European Union [12] ; and third, no relationship is observed in Sweden [14] and in the European Union [13] . [53] + Japan Couppey-Soubeyran and Héricourtb, 2011 [52] − Emerging countries Atanasova, 2012 [50] − UK Casey and O'Toole, 2014 [12] + European Union Tsuruta, 2015 [44] − Japan Deloof and La Rocca, 2015 [15] − Italy Matias-Gama and Van Auken, 2015 [26] − Portugal, Spain Canto-Cuevas et al., 2016 [16] − Spain Yazdanfar and Öhman, 2017 [14] Not significant Sweden Andrieu et al., 2018 [13] Not significant European Union
The second approach in the study on the influence of life cycle on trade credit analyzes the possibility of a non-linear relationship between the age of a firm and supplier financing, and therefore considers that the sign of this relationship could vary with the specific stages of the life cycle of the companies [48, 54] . The empirical research on this topic has mostly used age and the square of this variable to account for the possibility of non-linearity and opposite behaviour at different ages. The results of scarce research carried on SME samples around the world (Table 2) are also non-conclusive: a non-linear relationship is shown in the United States [19, 48] and in European countries [17] ; while no such non-linear relation is observed in the United Kingdom [55] , in Ireland [54] , and in the European Union countries [18] . 
Research Hypotheses
Overall, research on the complex relationship between life cycle and trade credit has made numerous advances, which form the basis of this study, however, the controversy regarding the precise influence of firm age on the use of trade credit can mean that a one-size-fits-all approach to SMEs is inappropriate since that relationship differs depending on the type of SMEs analyzed [7, 14, 19] . Most empirical studies in Table 1 and all studies in Table 2 analyze SMEs across all industries (with the exception of the financial sector) and control the business sector with a dummy variable. However, it has been observed that the business sector is a highly relevant determinant of trade credit [14, [20] [21] [22] , and that firms in a given industry show similar use of trade credit, while trade credit varies considerably across industries. Therefore, the determinants of trade credit, including that of age, could also differ in terms of sector [23] [24] [25] .
We focus on the manufacturing sector in order to clarify the relationship between age and trade credit in SMEs. Manufacturing is a highly relevant sector, which in 2014, was the second largest sector within the non-financial business economy of the European Union in terms of its contribution to employment (22%), and the largest contributor to non-financial business economy value added (25%); in the EU, manufacturing SMEs employed 59% of the workforce of the whole manufacturing sector and provided 44% of total value added [2] . Moreover, the manufacturing sector presents specific characteristics related to trade credit. In manufacturing companies, the purchases from suppliers represent a major percentage of firm costs [25, 26, 56] , and the suppliers consider the value of the inputs delivered as strong collateral [57, 58] . Therefore, manufacturing companies obtain trade credit more easily than others [13, 22] , and trade credit represents a relevant role as a financial resource of these firms [18, 55] .
On the basis of previous studies and on considering manufacturing SMEs, the following hypotheses are put forward in this research.
Hypothesis 1. Younger manufacturing SMEs use more trade credit.
Younger manufacturing SMEs experience greater difficulties in accessing conventional financial resources, such as bank credit, due to their higher level of information asymmetry, however, at the same time, these firms establish a relationship with their suppliers from the first moment in their life cycle in order to ensure their production. This favors a greater use of trade credit in younger manufacturing firms, as has been observed by Mateut et al. [43] , Matias-Gama and Van Auken [26] , and Tsuruta [44] .
Hypothesis 2. The relationship between age and trade credit in manufacturing SMEs is non-linear.
As companies progress through their life cycle, their capacity to generate internal resources becomes higher and they become more transparent and use financial resources of a more formal nature, such as bank credit, and less supplier financing, following the pecking-order theory [8] . However, this negative relationship between age and trade credit is not indefinite, and once a manufacturing firm enters a later stage of its life cycle, this firm is no longer interested in continuing to reduce its levels of trade credit, and hence the supply effect gains strength, thanks to the continued need for the supplier-company relationship that has been built up over many years. The suppliers are interested in granting trade credit to old customers with the aim of maintaining turnover. Moreover, in old age, investment in fixed assets may no longer be necessary for a firm, although investment in stock does remain a requirement, and therefore also their financing.
Hypothesis 3.
The relevance of determinants of trade credit differs across the different stages of the life cycle of manufacturing SMEs.
The relevance of changes in the environment, structures, activities, and characteristics of a firm through the different stages of its life cycle also affects the determinant factors of the firm's financial resources [27] . Along these lines, Serrasqueiro and Nunes [59] observe that there are considerable differences in the relationships between determinants of debt for young and old SMEs. La Rocca et al. [10] also show that there are systematic differences across the firm's life cycle in the determinants of its capital structure. Therefore, not only may trade credit be affected by the firm's progression through the different stages of its life cycle, but the determinant factors of trade credit could also change the way in which they affect supplier financing, depending on the stage within the life cycle in which the firm is situated.
Data, Variables, and Research Methodology
Sample and Data
The AMADEUS database (Analyze Major Databases from European Sources), collected by Bureau Van Dijk, was used for the selection of the firms contained in our study sample.
The sample of firms studied includes manufacturing SMEs. According to the Standard Industrial Classification of Economic Activities 2009 (NACE Rev. 2), manufacturing corresponds to Section 3. Apart from the fact that the companies must belong to the manufacturing sector, they must also be SMEs. We have followed the European Commission definition of SMEs as the criteria for the choice of the sample of companies. According to this definition, the number of employees should range between 10 and 250, sales should be between 2 million and 50 million euros, and total assets should range from 2 million to 43 million euros. Furthermore, SMEs are not required to have been active for every year studied.
The SMEs of our sample belong to 12 EU countries during the period 2008-2014, which is characterized by low or negative economic growth in the euro area. All these countries, which formed part of the Eurozone for the entire period analyzed, have been considered. This geographical area presents a certain degree of homogeneity thanks to sharing a common currency. To sum up, we use an unbalanced panel with 140,358 observations. Table 3 presents the number of total observations per year and country for our sample of manufacturing SMEs. 
Variables
Trade credit (TCPAY) is our dependent variable and is defined as the ratio of trade payables to total assets [17, 48, 60, 61] . To measure the influence of a firm's life cycle over trade credit, we use the AGE variable, which is the number of years of a firm's activity [54] and the quadratic term of age (AGE2) in order to investigate whether the relation of age with trade credit is non-linear [8, 18, 54] .
In accordance with previous empirical studies, as control variables, classic firm-determinants of trade credit are included. First, we consider firm size (SIZE) as the logarithm of the total assets [48, 54, 61] . Second, the profitability of a firm (PROFIT) is defined as the ratio of earnings before interest and taxes to total assets [47, 54] . Third, growth (GROWTH) is estimated as the percentage of the annual sales growth [17, 48] . Fourth, liquidity (CASH) is measured as the ratio of cash to total assets [47, 61] . Fifth and finally, we include short-term bank credit (STDEBT), measured as the ratio of short-term debts to total assets [17, 62] , and long-term bank credit (LTDEBT), measured as the ratio of long-term debts to total assets [63] . Table 4 shows the mean, median, standard deviation, minimum, and maximum for all the variables of the study in the whole sample. In order to control for outliers in the data, all variables are winsorized at 1% and 99%. Table 4 shows that EU manufacturing SMEs have a mean of approximately 23 years of operation and make major use of supplier financing: on average, 27.7% of their resources are trade credit. In addition, trade credit usage exceeds the use of bank credit (10.7% for short-term bank credit, and 8.1% for long-term bank credit). The relevance of supplier financing for manufacturing SMEs has also been shown in other previous empirical studies, such as those by García-Teruel and Martínez-Solano [17] , McGuinness et al. [18] , and Palacín-Sánchez et al. [63] . Notes: TCPAY is defined as the ratio of trade payables to total assets, AGE is the number of years of a firm's activity, SIZE is the logarithm of the total assets, PROFIT is the ratio of earnings before interest and taxes to total assets, GROWTH is the percentage of the annual sales growth, CASH is measured as the ratio of cash to total assets, STDEBT is the ratio of short-term debts to total assets, and LTDEBT is the ratio of long-term debts to total assets. Table 5 presents the correlations between all the variables of the study. The correlations among the independent variables are comparatively low, which provides evidence that multicollinearity is not a problem. 
Descriptive Statistics
Model and Methodology
In order to verify Hypotheses 1 and 2, in the baseline study of the influence of a firm's life cycle on trade credit the variables AGE and the quadratic term of age, AGE2, are included in the following equation model. The model additionally includes firm-specific variables and time dummies as control variables:
TCPAY it = β 0 + β 1 AGE it + β 2 AGE2 it + β 3 SIZE it + β 4 PROFIT it +β 5 GROWTH it + β 6 CASH it + β 7 STDEBT it + β 8 LTDEBT it + time dummies + µ it +ε it ,
where i is the firm, and t is the time period; µ i represents the firm-specific effects, and ε it represents the measurement errors. Moreover, following relevant studies on trade credit and the life cycle, in the equation, AGE is transformed into the logarithm of (1+age), and AGE2 into the logarithm of (1+age) 2 .
We estimate the Equation (1) using estimators of fixed and random effects to take the individual effects into account (µ it ), with clustered standard errors at firm level. The Hausman test is performed to ascertain whether the individual effects are fixed or random. If the null hypothesis is not rejected, then correlation between the independent variables and the individual unobservable effects exists and the random effects model is not considered a good estimator since it is inconsistent. In the analysis, the Hausman test verifies that the fixed effects model is better than the random effects model. The tables below, therefore, show the results of estimation with only a fixed effects model.
On the other hand, to delve into the relationship between a firm's life cycle and trade credit and to test whether the determinants of trade credit differ across the various stages of the life cycle of SMEs (Hypothesis 3), a cluster partition method has been applied for the identification of groups of SMEs at a similar stage of their life cycle. This approach is innovative in trade credit research, although it has already been used in capital structure research, for example, La Roca et al. [10] and Keasey et al. [39] .
The financial literature has empirically determined life-cycle stages by using different quantitative discriminating variables, however there is no consensus concerning the number of stages, the nature of each stage, or the reasons for moving between them [64] . In accordance with Bulan and Yan [65] , La Rocca et al. [10] , and Serrasqueiro and Nunes [59] , we perform our cluster analysis using the firm age as a relevant discriminating variable to differentiate stages in a business's life cycle. A hierarchical clustering method, called Average-linkage cluster analysis, is used. This method calculates the distance between the groups of observations based on the distances in pairs between the observations, in which all the distances contribute equally to each calculated average.
Results
Baseline Analysis
This section presents the regressions that estimate the influence of age on trade credit. Table 6 reports the results from the fixed effects panel model, while controlling firm characteristics and year dummies. Our results show a negative relationship between AGE and trade credit and this effect is statistically significant at the 1% level. This finding verifies H1 and suggests that younger firms, which usually present more problems related to asymmetric information, tend to use more trade credit due to experiencing greater difficulties in obtaining conventional financial resources. Therefore, the asymmetric information financial theory is confirmed. This negative effect may also be favoured by the early relationship that is established in manufacturing companies with their suppliers. This result has also occurred in previous studies carried out on manufacturing SMEs [26, 43, 44] . Notes: AGE is the logarithm of (1+age), AGE2 is the logarithm of (1+age) 2 . Standard errors in parentheses; *** indicates significance at the 1% level.
On the other hand, the square of age (AGE2) is significant in explaining the level of trade credit, and its coefficient has a positive sign. The change of sign of AGE2 regarding AGE shows a significant non-linear relationship with trade credit, thereby verifying H2. Compared with the very few previous empirical studies carried out on samples of all sectors, which had also confirmed a non-linear relationship between age and trade credit [17, 19, 48] , it is noteworthy that, in our study, which focuses on manufacturing SMEs, the signs of this relationship in the specific stages of the life cycle vary in the opposite direction. Figure 1 provides a clearer illustration of the true nature of this non-linear relationship of trade credit as a function of age in manufacturing SMEs. In the start-up stage, firms use trade credit as a critical financial resource to sustain their business; subsequently, as younger firms progress along their life cycle, they accumulate more earnings and acquire more reputation and solvency, and therefore attain a greater capacity to finance with cheaper resources, such as bank credit. Consequently, the role of trade credit as a financial resource in SMEs gradually decreases thanks to the rebalancing of their capital structure, thereby confirming the pecking-order theory [46] . In the mature and consolidation stages, the sign of the relationship between trade credit and age ceases to be negative, and as Figure 1 shows, trade credit still plays a central role in these later stages but to a slightly lesser extent than in the earlier stages. The supply side effect of trade credit helps to partially explain the role of trade credit in older firms. Suppliers grant trade credit to older SMEs more easily due to a relationship of trust built over years. On the other hand, since customers need to continue investing in stock, they also need supplier financing, and these same suppliers consider the value of the inputs delivered to these manufacturing SMEs as strong collateral [57] . [57] . We subsequently investigate whether the influence of age on trade credit changes over time. Table 7 reports the estimation results of AGE and AGE2 from 2008 to 2014. All the other control variables are enclosed. The results are mostly statistically significant over time, and the non-linear relation between age and trade credit for manufacturing SMEs is shown for our period under study (with the exception of 2013 and 2014, where AGE2 presents a positive sign, although it is not significant). Therefore, Table 7 shows the existence of a significant pattern in the use of trade credit throughout the life cycle of manufacturing SMEs that is fairly constant over the time. We subsequently investigate whether the influence of age on trade credit changes over time. Table 7 reports the estimation results of AGE and AGE2 from 2008 to 2014. All the other control variables are enclosed. The results are mostly statistically significant over time, and the non-linear relation between age and trade credit for manufacturing SMEs is shown for our period under study (with the exception of 2013 and 2014, where AGE2 presents a positive sign, although it is not significant). Therefore, Table 7 shows the existence of a significant pattern in the use of trade credit throughout the life cycle of manufacturing SMEs that is fairly constant over the time. Notes: Ordinary least squares regressions (OLS); Robust standard errors in parentheses; *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
With regard to control variables (Table 6 ), SIZE and GROWTH present a positive relation with trade credit which shows that larger SMEs use more supplier financing, since the amount of assets of a firm is a proxy of the firm's solvency for [16, 48] , and that SMEs use trade credit to finance their growth [16, 56] . The negative coefficient of PROFIT clearly indicates the pecking-order theory and implies that firms of a greater profitability use less trade [17, 55] . CASH shows a negative coefficient, which suggests that SMEs with a large liquidity cushion have a reduced reliance on credit from suppliers [66] . Finally, the negative coefficients of short-term bank credit (STDEBT) and long-term bank credit (LTDEBT) provide evidence that firms use more trade credit when they have difficulties in accessing short-term debt and long-term debt [14, 60, 63] , thereby showing that trade credit and bank credit are substitute financing resources. Moreover, the coefficients of long-term bank credit are lower than the coefficients of short-term bank credit. Therefore, the substitutive relation of trade credit with long-term bank credit shows less importance than with short-term debt. This is due to the higher probability of trade credit being related with other short-term resources, as is commonly shown in previous empirical studies [54, 66] .
Cluster Analysis
In this section, with the aim of investigating further into the relationship between a firm's life cycle and trade credit, and also to verify the existence of differences in trade credit determinants for manufacturing SMEs in terms of the different stages of their life cycle, we perform a cluster analysis using age as a relevant discriminating variable. Three different clusters have been identified which are statistically significant: Cluster 1 represents 35.5% of the whole sample and consists of young firms with an average age of 9.118 years; cluster 2 (approximately 39.8% of the whole sample) comprises mature firms with an average age of 23.33 years; and cluster 3 (approximately 24.7 of the whole sample) included mainly old firms (of an average of 45 years old). Table 8 presents the descriptive statistics for the three clusters. The mean values of each and every variable in the three life-cycle stages show significant differences according to the analysis of variance (ANOVA) performed. The level of trade credit of young firms, with an average of 30.5%, is almost four percentage points higher than in mature and old firms; however, in mature and old age, the role of trade credit remains important and relatively stable. Therefore, Hypotheses 1 and 2 are again verified. Moreover, Table 8 shows how the financial literature has previously shown that SMEs in the earlier stages of their life cycles are characterized by having more growth opportunities (GROWTH) and are smaller in SIZE, CASH, and PROFIT (although PROFIT does decline in the cluster of old firms). Table 9 presents regressions using the fixed effects model relating to the trade credit determinants in terms of the three clusters. The coefficients of all independent variables for the three clusters are statistically significant and maintain the same sign as in the whole sample (Table 6) , however, differences in the magnitude of these coefficients are appreciated. The Wald test is applied to check global differences for the set of trade credit determinants. The null hypothesis of this test is that there are no differences in the estimated coefficients regarding relationships between determinants and trade credit in the three clusters considered. The Wald test in Table 9 shows that the three regressions are different, and therefore the determinant factors vary in their influence on trade credit depending on the stage of the firm's life cycle. This result verifies H3. It is worthy of note that the variation of the coefficients across clusters carries greater importance for short-term debt (STDEBT) and long-term debt (LTDEBT), which are followed by PROFIT, CASH, GROWTH, and SIZE. With regard to short-term debt (STDEBT) and long-term debt (LTDEBT), the change of magnitude of their negative coefficients through the three clusters show that the substitutive relation between trade credit and bank credit, already observed in Table 6 , is moderated by the life-cycle stage of manufacturing SMEs. In this case, this type of relation between these financial resources is weaker in the early stage and becomes more intense as SMES reach the stage of maturity (although, the magnitudes of both variables decrease in the third cluster). In the mature stage, firms tend to increase the use of financial resources of a more formal nature, such as bank credit, and are willing to reduce the more expensive types of financial sources, such as trade credit.
With respect to PROFIT, its negative coefficient presents a higher magnitude in the early stage and then decreases through the next two stages (clusters of mature firms and old firms). This result suggests that the more profitable manufacturing SMEs in the cluster of young firms may have less reliance on trade credit, while in older life-stages the relevance of this factor declines. On the other hand, the negative coefficient of CASH increases its magnitude through the three clusters, showing that liquidity is a more relevant factor in the most advanced life-cycle stages of a company, because at an early age, companies cannot afford to have high levels of cash, and therefore the residual role of liquidity as a determinant of trade credit makes sense in the cluster of young firms.
Finally, regarding the variables with positive influence on trade credit, while GROWTH slightly increases its magnitude from one cluster to another, and is therefore moderated by the life-cycle stage of manufacturing SMEs, the coefficient of SIZE on trade credit is similar across the clusters of young firms and mature firms, however it does undergo a major increase in the third cluster.
Conclusions
This paper examines the effect of a firm's life cycle on trade credit, a relatively under-researched topic with controversial results in the SME financial literature. We assume that the controversy in the previous empirical literature regarding the precise influence of firm age on the use of trade credit is probably based on the failure to consider the heterogeneity of companies. Therefore, this paper focuses on European manufacturing SMEs, and studies whether the trade credit and its firm-factor determinants differ depending on the stage of life cycle in which the SMEs are situated.
The results show a negative relationship between a firm's life cycle and trade credit. Thus, younger manufacturing SMEs, which are less transparent and experience greater difficulty in accessing conventional financial resources, tend to use more trade credit. This is in direct contrast to older firms, which enjoy more financing choices, such as internal resources and bank financing to rebalance their capital structure. The information asymmetry theory and the pecking-order theory are confirmed by this finding.
Our results also provide evidence that the negative relationship between life cycle and trade credit is not maintained for the whole life cycle of the firm, which shows a non-linear relation of trade credit as a function of age. This suggests that in the mature and consolidation stages, the sign of the relationship between trade credit and age ceases to be negative, although trade credit still plays a central role in these older stages, but to a slightly lesser extent than in younger stages. This change of behaviour is mainly due to the supply side effect of trade credit, which seems to be highly relevant in manufacturing SMEs.
In addition, we observe that the effects of all the determinant factors over trade credit change in their degree of importance depending on the cluster of age to which the firm belongs. Therefore, the explanation of the use of trade credit depends on the stage of a firm's life cycle.
These results should further the understanding of the relevance of the relationship between trade credit and the life cycle of SMEs in the manufacturing sector. From the point of view of managers, age clearly differentiates certain companies from others, although trade credit is a highly relevant financial resource in all stages of the life cycle. Therefore, managers can take advantage of their relationships with suppliers by initiating their integration into the sustainable economy. This conclusion should also be considered when the policymakers regulate this relevant financial resource in order to solve the financial problems of SMEs. The incorporation of SMEs, in which the manufacturing sector is highly significant, into investment with sustainable criteria requires financing, and trade credit can be used by the policymakers as a driver of sustainable finance, through which it is possible to promote the sustainable growth of SMEs of all ages. However, bearing in mind our results, it could be interesting to consider the age of firms in these trade credit regulations Finally, this study presents two limitations. On the one hand, the life cycle of the SMEs is defined using, above all, the age variable, and on the other hand, it focuses on manufacturing SMEs. Therefore, as future research along these lines it would be of interest, first, to consider other variables together with age to define the life cycle of firms, and second, to consider other industries, such as those of the biotechnological or service sector, with specific characteristics regarding trade credit, in order to analyze their own relationship between the firm's life cycle and trade credit. 
